Optimization of experimental conditions and measurement of oxygen consumption rate (OCR) in zebrafish embryos exposed to organophosphate flame retardants (OPFRs).
The measurement of oxygen consumption rate (OCR) provides a comprehensive understanding of mitochondrial metabolism. However, no study has been conducted to investigate the mitochondrial dysfunction caused by organophosphate flame retardants (OPFRs). The objectives of this study were to optimize the experimental conditions to measure OCR in zebrafish embryos using the Seahorse XFe 24 Extracellular Flux Analyzer, and to investigate the changes of OCR in zebrafish embryos exposed to OPFRs. We first optimized the experimental conditions such as the number of embryos, concentrations of inhibitors, and time points. We determined the factors, i.e., three embryos, 12.5 μM of oligomycin, 8 μM of carbonyl cyanaide 4-(trifluoromethoxy) phenylhydrazone (FCCP), and 24 hpf (hours post-fertilization) time point, for obtaining the typical pattern of OCR in dechorinated zebrafish embryos. After confirming the determinants upon exposure of triclosan, the inhibition of OCR was measured in zebrafish embryos exposed to two major OPFRs, triphenyl phosphate (TPHP) and tris (1,3-dichloro-2-propyl) phosphate (TDCIPP). We found that significant inhibition of OCR was observed in basal respiration for TPHP, and in basal and maximal respiration for TDCIPP exposure, respectively. We suggest the optimum conditions of the Seahorse XFe 24 analyzer to better evaluate OCR in zebrafish embryos, and demonstrate the potential of TPHP and TDCIPP to cause the disruption of energy metabolism associated with mitochondrial dysfunction.